Background: Ethnic and socio-economic inequalities have been reported in the uptake of colorectal cancer (CRC) screening. This study aimed to explore the factors affecting CRC screening participation in an ethnically and socio-economically diverse inner city population.
| INTRODUCTION
The UK national screening programme for CRC was established in 2006 to enable the early detection of CRC in males and females aged between 60 and 74 years. Free at the point of use, screening is offered biennially through a guaiac faecal occult blood test (gFOBt) to detect hidden traces of blood in the faeces, which can be a common occurrence in people with CRC and those with precancerous polyps. 1 A Cochrane review of gFOBt randomized control trials (RCTs) concluded there was sufficient evidence to suggest that screening can reduce mortality from CRC by 16%. 2 In England, the national CRC screening programme is delivered independently of primary care. CRC screening also differs from the pre-existing breast and cervical cancer screening programmes in that it is the first UK mass screening programme to include both men and women and gFOBt completion is undertaken by individuals themselves.
Uptake of many forms of screening varies according to the individuals' socio-economic status (SES) or ethnicity and colorectal cancer screening is no different. Differences in CRC screening uptake by SES exist even in countries, like the UK, with universal health-care coverage and screening free at point of use. Therefore, SES disparities in uptake are not simply a result of inability to pay. Instead, SES may affect screening uptake by many pathways, which are comprehensively discussed by von Wagner and et al. 3 One potential pathway is that people with lower SES experience more frequent life stressors but have fewer resources to cope with them. This may lead to greater pessimism about the future, including expecting screening to be unpleasant and the consequences of being diagnosed with cancer as worse. Greater immediate stressors could also lead to lower concern for future consequences of current health actions, due to the need to cope with present challenges. Undergoing CRC screening involves trading off immediate discomfort and potential embarrassment against the potential future benefits of detecting cancer at an earlier stage. In a trial of screening via flexible sigmoidoscopy, lower SES was related to lower concern for future consequences, which were in turn associated with perceiving fewer benefits and greater barriers to screening, leading to reduced screening uptake. 4 The incidence of cancer is greater in more socio-economically deprived individuals, and people with lower SES are often diagnosed at a later stage. 5 Therefore, individuals with low SES are more likely to have a vicarious experience of cancer with poor prognosis, leading to greater fatalism which deters motivation for screening.
There are also a range of ways in which ethnicity might influence screening uptake. Language barriers may impact ability to understand screening invitations and accompanying information. Different ethnic groups may have different beliefs about health, illness and prevention.
A recent systematic review of qualitative studies exploring factors influencing CRC screening uptake 6 suggested that members of some minority ethnic groups were deterred from screening because they did not see screening as part of their culture, or they felt protected by consuming foods typical of their culture or by using traditional natural remedies. In the UK, CRC screening uptake is lower for individuals from South Asian backgrounds than for White British individuals. to what extent these "personal" factors map onto the more structural determinants of screening uptake, such as ethnicity and SES.
Furthermore, the choice of factors studied has not always been well informed by psychological theory with many studies omitting potentially key determinants of behaviour.
A recurring concern about research examining beliefs about CRC screening in relation to either ethnicity or SES is the lack of consideration of the other factor, making it difficult to establish whether knowledge differences attributed to ethnicity, for example, are due to ethnic differences or variation in SES such as educational attainment.
There are also potential limitations of how researchers categorize certain ethnic groups through umbrella terms, such as Afro-Caribbean, thus overlooking key differences in cultural identity, migration history and language that may contribute to different beliefs about CRC screening.
The Theoretical Domains Framework (TDF; 15) was used to provide a firm theoretical basis to the study, in line with the MRC's guidance on developing and evaluating complex interventions. 14 A systematic review found that just under half of the qualitative studies of factors affecting CRC screening uptake used a theoretical model, with the most common being the Health Belief Model. 6 The TDF encompasses a comprehensive range of constructs from numerous psychological theories of the determinants of behaviour change.
It was developed and refined through a series of expert consensus exercises. 15 Although originally developed to understand and change the organizational behaviour of health-care professionals, 16, 17 more recently the TDF has been used to understand behaviour change in a range of health settings such as uptake of NHS health checks.
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The developers of the framework also devised a series of questions to allow the exploration of each domain in relation to different behaviours. 15 At the time this study was designed, the TDF covered twelve domains and has since been refined to include fourteen
domains. 19 Table S1 shows the TDF domains and their definitions at the time this study was conducted, along with example questions used to probe each domain.
Using the TDF, the present study aimed to explore how the personal beliefs of individuals living in south-east London map onto individual factors such as ethnicity and SES. By identifying the factors that appear to drive uptake (and non-uptake) of screening in different groups, strategies that target these underlying processes can be developed to enhance the informed uptake of CRC screening.
| METHODS
Ethical approval to conduct this study was received from the NHS Outer North East London Research Ethics Committee (REC reference: 10/H0701/2). Written informed consent was obtained for each participant. 
| Study population

| Topic guide
The interview topic guide was based on the TDF. 15 To evaluate the effectiveness, relevance and responses to the questions in the topic guide, three pilot interviews were undertaken with representatives of the target population. The final version of the topic guide is included as supplementary information. Although questions appeared to reflect a more structured interview, a flexible approach was adopted if participants wanted to discuss issues not in the topic guide.
| Interviews
Face-to-face interviews were conducted in a private room in GP practices and began by ascertaining whether participants had received or completed a gFOBt. Participants were shown a sample gFOBt kit and instruction leaflet if they were not aware of screening. All interviews were audio-recorded and transcribed verbatim. Participants also selfcompleted a socio-demographics questionnaire including questions on educational qualification, housing and vehicle ownership which were used to derive an individual index of SES 20 which has shown greater associations with psychological characteristics than neighbourhood measures such as the Indices of Multiple Deprivation.
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Individuals who had an education qualification, owned their homes, including having a mortgage, and owned a vehicle were considered of high SES; those who owned a home or vehicle and had an education qualification were considered to be of intermediate SES; and individuals who did not own their home or a vehicle nor had any educational qualifications were considered to be of low SES.
| Data analysis
Interviews were analysed using Framework Analysis 22 as this approach was best suited to the a priori use of a theoretical framework in this study with constructs being determined by variables in the TDF. Transcripts were managed using Nvivo (QSR International Pty Ltd; Doncaster, Vic., Australia). The five steps of the Framework approach were followed including familiarization, developing a thematic framework, indexing, charting and interpretation. 22 The coding and charting were done by one researcher (ND) and cross-checked by a second researcher (AJW) to ensure there was consensus on the thematic content of the categories and how they fitted into the TDF domains. The TDF was used to initially code and categorize the data using a top-down approach, and as analysis progressed, themes were also allowed to emerge bottom-up and incorporated into the framework. Charts were created for each of the TDF domains and overarching themes and concepts were identified and examined for any patterns according to the ethnicity and SES.
| RESULTS
| Participants
Fifty people (21 women and 29 men) were interviewed, reaching data saturation. Reasons for non-participation often included lack of interest or time. One participant agreed to be interviewed, however, later withdrew as they did not want to sign the consent form. Three further participants withdrew following consent, two due to deteriorating health and one participant was going on holiday and a convenient time for interview could not be arranged. Participants' demographic details are summarized in Table 1 . An individual-level SES score for each participant was also assigned from the socio-demographic information they gave. 20 The majority of participants were within the intermediate SES category as they either had an educational qualification or owned their home or vehicle. There were noteworthy differences in SES between members of different ethnic groups, whereby the majority of African participants were in the intermediate category due to an educational qualification to at least tertiary level but lacking home ownership. In contrast, the high and low SES categories comprised a more even mix of Caribbean and White British participants.
Participants from each of the ethnic groups were present across all SES categories, allowing the exploration of the patterning of people's beliefs about CRC screening according to both factors.
The emergent themes related to the benefits of screening, prior awareness, fear of cancer, religious faith, civic duty and practicalities of gFOBt completion were derived from the broader domains of the TDF, as shown in Table 2 .
| Benefits of screening
Helping oneself
A consistently reported facilitator of screening by participants of all ethnic and SES backgrounds was the belief that taking part in screening was a way of protecting one's own interests and keeping healthy, a particular priority as participants reported feeling more susceptible to illness as they were getting older. Whilst this finding may reflect a limitation of recruiting participants from general practices, many par- 
Helping others
As well as helping oneself by taking part in screening, the majority of participants also believed that their participation would benefit others.
This factor also encouraged participation in screening. The perception An underlying motivation for many Black African participants across all SES categories was the need to complete screening for the sake of their families, be it to avoid distress for partners and children if they were later diagnosed or a desire to live and see their grandchildren grow up.
| Awareness of CRC
Many participants often knew a close family member or friend who had died of cancer and did not want to endure the same pain and suffering themselves as a reason for participating in screening. Some participants reported feeling susceptible due to a family history of cancer whilst for others it reinforced the perception that cancer was a nasty illness that could "creep up" on them at any time. Four participants had previously suffered with cancer themselves and thus believed they were at increased risk of getting CRC, so were keen to be screened. The majority of participants reported they knew very little about CRC and only became aware of the screening programme on receipt of their invitation. As a result, the screening invitation came as a surprise to participants who were not previously aware of the screening programme.
However, those who were previously aware of CRC screening accepted their invitation because it was expected.
I wasn't familiar with this one, so I don't know. It's more of the "don't know" factor. I didn't expect to get a cancer screening kit at sixty. I hadn't heard about it. (P5, White British, male, 60 years, not completed, high SES)
Participants of high SES tended to question why screening was not more widely promoted in media campaigns or GP surgeries like initiatives such as flu immunization, as this was seen to encourage more people to take part in screening. 
But the question is not done at the GP, it's not mentioned when they go to the GP, "Please do your tests, bowel cancer can catch-up with anybody."… So it could help by the T A B L E 2 Barriers and facilitators to uptake of colorectal cancer (CRC) screening
| Fear of cancer
Overall, fear of CRC and fear of the potential outcomes of screening such as a positive result tended to discourage participation in screening for White British participants of all SES backgrounds but not for participants from other ethnic groups. Whilst some participants feared a cancer diagnosis, others who were discouraged reported the stigma of cancer and feared ridicule if they discussed screening with others.
…I don't want to do it voluntarily. I suppose I'm scared of cancer…just one of those diseases that people with are shunned. (P23, White British male, 62 years, declined screening, intermediate SES)
In contrast, many Black African and Black Caribbean participants of all SES backgrounds along with some high SES White British participants reported no fear or embarrassment of screening.
I just think, well it's nothing to this, there's nothing embarrassing or scary like that, with this, it's just a simple little thing, you just put it on there and cover it up and that's it. (P11, Black Other, female, 69 years, completed screening, low SES)
| Religious faith
Religious faith overall encouraged screening participation for Black African and Black Caribbean participants holding either Christian or Muslim beliefs as screening was seen as a way of helping oneself.
Moreover, those that thought they may get a positive result were not disheartened as they believed God would help them in case they had cancer. 
God is above everything…the
| Civic duty
A repeated theme underpinning many Black African and Black Caribbean participants' positive views about screening, regardless of SES, was a sense of "civic duty" to take part in screening because not participating would be a waste of the NHS time and money. Closer examination of the data highlighted that several White British participants of high SES also shared a similar perceived responsibility to participate in screening.
However, for Black African participants in particular, screening was perceived as a privilege or a "help" and something that was not available in their native countries. The NHS was particularly valued as it was a free service that did not discriminate between the rich and poor, unlike the 
| Barriers to FOBt completion
Everyday pressures
For the participants who did not complete their gFOBt kit when they had been invited for screening (n=7 White British participants from a range of SES backgrounds), discouraging factors included existing physical or mental health problems, being too busy or stressed at work, as well as caring for an elderly parent.
Well I did get a screening test through the post some years ago, but my circumstances at the time, I didn't get round to dealing with it, because I was caring for my mother who had severe dementia. So my entire time was full of doing that, so I just left it to one side, and didn't bother with it. (P24, White British, female, 63 years, declined screening, intermediate SES)
Faecal sample
Collection of the faecal sample and returning the gFOBt via post tended to be an obstacle to screening for some White British participants across varying SES categories. Participants were concerned about potential smell, lack of hygiene as well as the mess that completing the FOBt may entail.
And I think I have to say that, that the fact that it involved, you know, sending off faeces, for example, didn't help, because it's, I think that one would have to be quite sort of, you know, committed and interested to do that. (P14, White British, male, 62 years, declined screening, high SES)
However, none of the Black African and Black Caribbean participants were deterred or disgusted by the procedure of the gFOBt. Instead, they viewed collection of the faecal sample as a natural behaviour and equated it with other medical tests or procedures such as taking daily insulin.
One Black African participant of high SES further justified the naturalness of the gFOBt procedure by comparing it to traditional practices of burying faeces in the ground in the absence of toilet facilities.
Misunderstanding of instructions
For participants who had either contemplated or attempted the gFOBt, misunderstanding of the instructions for completion was an obstacle to screening participation, mainly for those of lower SES. However, those who had difficulties but were motivated to participate either consulted, or planned to consult, a health-care professional for advice on how to complete the test.
You sent one to me, which I was going to do, because I didn't understand how to do it, I was trying to bring it to the nurse here, so that she know exactly what to do with it. (P13, African, female, 68 years, invited but not yet completed, low SES)
Planning gFOBt completion
Participants' perceived ability to prepare for how they would complete their gFOBt appeared to facilitate the completion of screening across all ethnic and SES groups. Another aspect related to gFOBt completion of the gFOBt for all participants was the need to ensure it could be scheduled around participants' regular daily work or leisure activities; the majority preferred to complete the test in the morning. 
No, I think it's best in the morning
| DISCUSSION
This study identified the beliefs about CRC screening of an ethnically and socio-economically diverse group of people from south-east London. Many beliefs were shared across the different ethnic and SES groups, such as screening's benefits including reassurance that one did not have CRC, with few barriers being endorsed exclusively by ethnic minority groups. However, participants of low SES, regardless of ethnicity, reported encountering more difficulties surrounding the comprehension of instructions for gFOBt completion than those of higher SES. This is consistent with previous research reporting lower screening intentions in deprived community settings 23 and people with lower literacy 24 who were less likely to complete the gFOBt.
These challenges may be partly due to self-completed nature of the gFOBt which, unlike other screening tests, requires invitees to adequately understand and independently act on complicated instructions for completion.
Previous studies have reported low knowledge of CRC screening in ethnic minority groups and people of low SES. 8, 11, [25] [26] [27] [28] The present study found the same, but also showed knowledge was low in White
British participants irrespective of SES. This finding emphasizes the importance of examining the views of both majority and minority ethnic group populations alongside socio-economic factors to avoid misattributing belief patterns amongst members of minority ethnic groups to being due to their belonging to a minority ethnic group rather than being shared with others of similar SES. Furthermore, ethnic minority participants had greater awareness of CRC screening than their White British counterparts in an omnibus survey. 29 In our interviews,
we found that despite their low awareness of screening, the majority of participants knew someone with cancer. Black African and Black
Caribbean participants in particular, regardless of SES, were more aware about prostate cancer, which has a higher incidence in these groups. 30 A consistent message from participants in ethnic minority groups was the need to inform and promote screening through media campaigns and GP practices.
There were also some further notable differences between ethnic groups. Black African and Black Caribbean participants of all SES levels were more positive and accepting of screening than White British participants. They also did not perceive any fear of screening or report disgust at collecting the faecal sample unlike White British participants in our study and other minority groups in previous studies. 28, 31 Furthermore, ethnic minority group participants reported a perceived civic duty to participate in screening as well as a need to conform to the rules of the country they now lived in. This is consistent with a previous study with White British participants. 12 On the whole, faith in God encouraged screening participation for Black African and Black
Caribbean participants from varying religious backgrounds, a finding that is unique to the present study.
| Strengths and limitations
Although the CRC screening programme has significantly evolved since this study was conducted, our findings have provided an important contribution to understanding screening participation. 
| Implications for practice
The findings of this study have some important implications for improving access to CRC screening via gFOBt. Our findings showed that people were lacking procedural knowledge on how to complete the gFOBt. Recent studies trialling the impact of increased knowledge of the purpose and possible outcomes of screening did not demonstrate any impact on screening uptake. 33 Very few studies 34 have focused on the impact of increasing procedural knowledge on screening uptake so this is one potential research gap to explore.
Participants in our study wanted information about completing the gFOBt in more simplified, accessible and easy to understand formats. They also wanted more active promotion of screening by their GP practices and the NHS. A RCT in the UK showed that receiving a CRC screening invitation letter signed by participants' GP was associated with increased screening participation. 34 This finding was replicated in a recent four-cluster RCT in the UK where a GP endorsed reminder letter led to a reduction in the SES gradient in screening uptake. 33 The lack of screening promotion campaigns at the time our study was completed suggested to participants that screening was not important. These results echo previous findings of widespread preference amongst participants for a recommendation from the NHS to take part in CRC screening. 35 However, alongside a preference for screening recommendations, participants in that study also expressed a strong desire for detailed information regarding screening's risks and benefits. Therefore, there is a clear imperative for practitioners to continue to provide risk-benefit information. Being able to plan completion of the gFOBt amongst work and daily activities also appeared to facilitate participation in screening. In relation to attitudes, a recent Scottish study reported differences in perceptions of FIT and gFOBt where the FIT was perceived as less disgusting and easier to complete. 37 Furthermore, SES predicted intentions to complete the gFOBt, but not the FIT suggesting the introduction of the FIT may be helpful in reducing SES disparities in screening uptake due to greater perceived disgust of the gFOBt. 
| CONCLUSION
